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ArthropodaAbstract Samples were collected seasonally from ten sectors of the main channel of Lake Nasser
during 2013. Macrobenthic community consisted of twenty-four species belonging to three phyla,
Annelida (ﬁve species), Mollusca (nine species) and Arthropoda (ten species). Annelida ranked
the ﬁrst position and constituted 52% and 68% of total population density (P.D.) and biomass
of macrobenthic invertebrates (M.B.I.) respectively. Annual average of M.B.I. was 529 organ-
isms/m2 weighing 2.30 g/m2. The abundance of M.B.I. species was closely related with type of sed-
iments and water level in the lake. Tushka was the richest sector in the area where 1132 organisms/
m2 weighing 3.65 g/m2 were recorded, while El-Madiq was the poorest one where 127 organisms/m2
weighing 0.61 g/m2 were recorded. Southern sectors were more populated with bottom fauna than
northern sectors. This mostly attributed to the increase of Limnodrilus spp. Benthic fauna attained
its maximum during autumn, while summer season sustained the lowest density. Correlation
Coefﬁcient revealed strong negative relationships between temperature and the density of oligocha-
ets and arthropods. The highest diversity index (H) and species richness (SR) were calculated in
Abu-Simble while, the lowest (H) and SR were calculated in El-Madiq.
ª 2014 Hosting by Elsevier B.V. on behalf of National Institute of Oceanography and Fisheries. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Benthic invertebrate populations are important factors in the
productivity of lakes (Welch, 1952) and are frequently used
to evaluate overall ecosystem health (Rosenberg and Resh,
1993; Reynoldson et al., 1995) because these communities
are important to material cycling and secondary production,
and are sensitive to environmental contaminants. Benthos con-
stitute the link between the unavailable nutrients in detritus
and useful protein materials in ﬁsh and shellﬁsh, most benthicorganisms feed on debris that settle on the bottom of the water
and in turn serve as food for a wide range of ﬁshes (Idowu and
Ugwumba, 2005). They play an important role in many eco-
logical processes in lakes and rivers (Pearson and Rosenberg,
1978; Verdonschot, 1987; Plante and Dawning, 1989; McCall
and Soster, 1990). Some species of family Chironomidae are
indicators of poor water quality and tolerant of pollution
(Moss, 1993; Fishar and Abdel Gawad, 2009). Some species
of Caddisﬂies are always associated with cleaner habitat
(Rosenberg et al., 2008).
Several limnological studies were carried out on Lake
Nasser, but the studies which were carried out on macroben-
thic fauna were limited and began during 1970 by Entz
(1978), who studied a gradual change in the benthic
406 S.S. Abdel-Gawad, H.R.A. Molacomponents with the development of the lake. Anon (1979)
studied the geographical distribution of benthic organisms
through Aswan High Dam including Lake Nasser. Latif
et al. (1979) studied the distribution of benthic fauna of Lake
Nasser. Elewa (1987) surveyed the benthic fauna of the lake.
Iskaros (1988) studied the seasonal variations of bottom fauna
in Lake Nasser and adjacent water. Fishar (1995) studied the
bottom fauna along the main channel of Lake Nasser.
Ibrahim and Mageed (2005) recorded a dominance of oligo-
chaets and arthropods (especially, Insecta), in addition to
few molluscs in the lake. Iskaros and El Dardir (2010) studied
the factor affecting the distribution and abundance of bottom
fauna in Lake Nasser. Abdel Gawad et al. (2014) carried out aFigure 1 Map of Lake Nasser showing c
Table 1 Locations of collected sectors from the main channel of L
Collected sectors from main channel Lat.
Up-Stream 23 56.240
Dahmit 23 51.10
Kalabsha 23 33.410
Wadi-Abyad 23 20.080
El-Madiq 22 56.470
Korosko 22 37.650
Amada 22 43.970
Tushka 22 36.320
Abu-Simble 22 19.710
Adindan 22 14.710review on macrobenthic fauna in Lake Nasser. The main
objective of this study is to investigate the diversity and spa-
tio-temporal distribution of macroinvertebrate assemblages.Materials and methods
Area of the study
Lake Nasser (Fig. 1) is one of the largest artiﬁcial water reser-
voirs worldwide. The lake was created with the construction of
Aswan High Dam 5 km up Stream of Aswan city in Upper
Egypt in 1964. Lake Nasser is located in an arid region inollected sectors from the main channel.
ake Nasser and their distance from High Dam.
Long. Distance from High Dam (km)
32 51.890 2.9
32 53.780 21
32 52.040 47.7
32 56.120 74.3
32 37.680 130.1
32 24.140 167.2
32 5.450 199
31 55.210 240
31 37.140 268.8
31 31.820 299.7
Macrobenthic invertebrates 407the south of Egypt. It is a mesotrophic lake (Mageed and
Heikal, 2006). Lake Nasser is the second largest manmade lake
in Africa, after Lake Volta (Ghana). It is a monomictic sub-
tropical lake (Heikal and Abdel Bary, 1999) with prevalent
lacustrine properties. The only source of lake water is the River
Nile. The outﬂow is the continuation of the Nile towards the
north. Lake Nasser is unique in its performance because it is
situated in pure desert. It has an irregular shape with many
embayments called ‘‘Khors’’, 48 lie on the eastern side and
37 on the western one (Entz, 1974). The Nile ﬂood comes once
a year in late August originating from the Ethiopian highlands.Figure 2 Some physicochemical parameteIt is known by its high turbidity carrying a heavy load of mud
consisting of a mixture of sand, silt and clay. The yearly ﬂood
of the Nile is the most important factor affecting the condi-
tions of the reservoir.Physicochemical parameter
Temperature, pH, and electrical conductivity (E.C.) were mea-
sured in the ﬁeld at the same time of sampling by Multiprob
Hydrolab (Model CRISON-Spain). Transparency wasrs in the main channel of Lake Nasser.
408 S.S. Abdel-Gawad, H.R.A. Molameasured by Secchi Disc and dissolved oxygen was measured
according to APHA (2005). The grain size analysis was carried
out by dry sieving technique according to Folk (1974) and
determination of organic matter was done according to
Nelson and Sommers (1996).
Sampling techniques
Samples of bottom fauna were collected from ten sectors in the
main channel of Lake Nasser (Fig. 1) for four seasons during
2013. Three samples were taken from each sector (East, Mid-
dle, West) using Ekman Grab bottom Sampler (opening area
is 275 cm2). These sectors are Up-Stream, Dahmit, Kalabsha,
Wadi-abyad, El-Madiq, Korosko, Amada, Tushka, Abu-Sim-
ble and Adindan. Table 1 shows their locations and their dis-
tance from High Dam. The collected samples were washed to
remove any adhering bottom sediments or mud in a sieve
through screens of 500 lm mesh diameter. The samples were
stored in plastic jars with 7–10% neutral formalin solution.
Each jar was labelled with the relevant data. In the laboratory,
the samples were washed again in a net of 500 lm mesh diam-
eter. By using a binocular dissecting microscope, the samples
were sorted to its genera or species. Every species was kept
in a glass bottle with 7–10% formalin solution and labelled
for identiﬁcation. Population density (P.D.) was calculated
and expressed by organisms/m2, biomass was calculated and
expressed by gm fresh weight/m2. The following references
were used in the identiﬁcation of macrobenthic fauna:
Pennak (1953), Brinkhurst (1966), Brinkhurst and Jamison
(1971), Wirth and Stone (1963), Brown (1980) and Brown
et al. (1984).
Statistical analysis
Correlation Coefﬁcient analysis (r) was carried out by Micro-
soft Excel 2013, diversity index (H), species richness (SR),
evenness (E), dominance percentages (D%) and similarity were
carried out by SPSS Software (Version 16).Figure 3 Percentages of the P.D. of different groups of M.B.I. in
the area investigated.
Figure 4 Percentages of the biomass of different groups of
M.B.I. in the area investigated.Results
Physicochemical parameters
Water temperature follows that of the air, the lowest tempera-
ture (19.06 C) was recorded in winter and increased gradually
in spring until it reached its peak during summer (28.26 C)
and decreased again during autumn (Fig. 2a). pH lies in alka-
line side where it ranged from 8.06 in autumn to 8.52 in winter
(Fig. 2b). Transparency reached its maximum (342.2 cm) dur-
ing autumn while, the lowest one (224.4 cm) recorded in spring
(Fig. 2c). Conductivity showed the highest value in winter and
the lowest value was recorded during autumn, it ranged
between 195.2 and 234.5 lmohs/cm (Fig. 2d). Dissolved oxy-
gen in the area ranged between 4.8 and 7.4 mg/l in winter,
3.5 and 5 mg/l in spring, 3.2 and 5 mg/l in summer, and 4.9
and 7.5 mg/l in autumn (Fig. 2e).
Mean water depth in the northern sectors was more than
the water depth in the southern sectors in the main channel
(Fig. 2f). The analysis of sediment showed that sediment types
in the middle of the main channel were sandy mud and mudwhile sediment types of eastern and western banks were sandy
mud and gravelly muddy sand during the period of study.
Organic matter in the area ranged from 9.92% to 0.84%
during winter, 22.7–1.18% during spring, 8.31–1.34% during
summer and 8.64–1.14% during autumn.
Community composition of macroinvertebrates
A total of 24 species of living bottom invertebrates were iden-
tiﬁed in the collected benthic samples from the area investi-
gated during the period of investigation. Of these, 10
arthropods, 5 annelids and 9 molluscs were recorded. Annelida
and Arthropoda occupied most population density (P.D.) of
total macrobenthic invertebrates (M.B.I.) in the area and rep-
resented about 52% and 28% respectively. Mollusca repre-
sented only 20% of the total P.D. of M.B.I. (Fig. 3).
Regarding biomass, Annelida and Mollusca ranked the ﬁrst
and second positions represented by 68% and 27% of the total
biomass of M.B.I. in the area respectively, while Arthropoda
represented only 5% (Fig. 4).
Species recorded and some statistical analysis
Species recorded are listed in Table 2. The highest number of
species (15 species) was recorded in Abu-Simble, while the low-
est number of species (5 species) was recorded in El-Madiq sec-
tor. Limnodrilus udekemianus was the most abundant species in
the area which constituted about 50% of P.D. of annelids and
Table 2 Species recorded in the main channel of Lake Nasser during this study.
Species recorded Up-Stream Dahmit Kalabsha Wadi-Abyad El-Madiq Korosko Amada Tushka Abu-Simble Adindan Average
Annelida 55 86 127.5 144 36 486 297 754 323 144 2452
Limnodrilus udekemianus 45 36 9 99 24 279 117 371 165 84 1229
Limnodrilus hoﬀmeisteri 5 32 93 31 12 108 108 219 95 60 763
Branchiura sowerbyi 5 18 16 0 0 60 33 52 54 0 238
Pristina sp. 0 0 3 13 0 39 39 80 9 0 183
Helobdella conifera 0 0 6 0 0 0 0 33 0 0 39
Mollusca 109 41 175 9 49 165 114 117 93 72 943
Valvata nilotica 72 23 114 9 49 102 111 107 57 24 667
Melanoides tuberculata 4 0 24 0 0 9 3 0 18 36 94
Cleopatra bulimoides 0 14 0 0 0 0 0 0 0 12 26
Bulinus truncatus 23 0 13 0 0 0 0 0 18 0 54
Physa acuta 0 0 11 0 0 0 0 0 0 0 11
Gyraulus ehrenbergi 9 0 9 0 0 0 0 0 0 0 18
Corbicula consobrina 0 4 5 0 0 0 0 0 0 0 9
Spharium simile 0 0 0 0 0 15 0 0 0 0 15
Pisidium pirothi 0 0 0 0 0 39 0 11 0 0 50
Arthropoda 32 4 3 50 42 216 358 261 150 384 1500
Chlamidothica unispinosa 0 5 0 0 0 0 18 25 27 0 75
Pupa of Chironomidae 0 0 0 14 0 30 21 0 0 0 65
Chironomus sp. 14 0 0 18 30 75 229 93 44 132 635
Polypedilum sp. 14 0 0 18 0 3 18 60 3 132 248
Tanytarsus sp. 5 0 3 0 0 72 51 76 36 72 315
Cryptochironomus spp. 0 0 0 0 0 36 9 3 0 36 84
Perithemis sp. 0 0 0 0 12 0 6 3 9 12 42
Ischnura sp. 0 0 0 0 0 0 6 0 13 0 19
Trichoptera larvae 0 0 0 0 0 0 0 0 9 0 9
Hydrovatus sp. 0 0 0 0 0 0 0 0 9 0 9
Total number of individuals 194 131 306 203 127 867 769 1132 566 600 4895
Macrobenthic invertebrates 40925% of P.D. of total M.B.I. L. hoffmeisteri constituted 31% of
total annelids and 15.6% of total M.B.I. Valvata nilotica was
the most common mollusc species in the area. It constituted
about 70.7% of total P.D. of Molluscan species and 13.6%
of P.D. of M.B.I. Chironomus spp. was the most dominant
arthropod in the area which constituted 42.3% and 13% of
total density of Arthropoda and M.B.I. respectively.
Statistical analysis of bottom fauna in the whole sampled
sectors (Table 3) show that the highest diversity index
(H= 3.26) was recorded in Abu-Simble while the lowest
(H= 2.1) was calculated in El-Madiq. The same phenomenon
was observed for species richness, the highest species richness
(SR = 2.21) was calculated in Abu-Simble while the lowest
(SR = 0.83) was calculated in El-Madiq. The highest evenness
(E= 0.91) was calculated in El-Madiq while the lowest
(E= 0.70) was in Kalabsha sector. Concerning dominance,
Kalabsha sector occupied the ﬁrst rank on the values of dom-
inance (67.6%) on the other hand, the lowest one (44%) was
calculated in Adindan sector. Similarity between sectorsTable 3 Number of species, diversity index, evenness, dominance p
Up-Stream Dahmit Kalabsha Wadi-Abyad
Number of species 10 7 12 7
Diversity index 2.46 2.47 2.52 2.27
Evenness (E) 0.74 0.88 0.7 0.81
Dominance % 60.3 51.8 67.6 64.4
Species richness 1.7 1.22 1.93 1.13(Fig. 5) shows that the highest similarity (about 84%) was
between the M.B.I. in sector Amada and sector Korosko
and they are together similar with sector Tushka at the level
of about 82%. Correlation Coefﬁcient revealed negative
relationships (r= 0.93 and 0.99) between temperature
and the density of oligochaets and arthropods respectively.Distribution of macrobenthic fauna in the area investigated
Distribution of M.B.I. in different sampling sectors in the main
channel of Lake Nasser showed remarkable changes from one
sector to another. The highest P.D. (1848 organisms/m2) was
recorded in Tushka during spring and the lowest P.D.
(36 organisms/m2) was recorded in Dahmit during summer.
M.B.I. disappeared totally in Wady Abyad during summer
and in Up Stream during autumn (Table 4). The highest annual
average of P.D. (1132 organisms/m2) was recorded in sector
Tushka, while the lowest one (127 organisms/m2) was recordedercentages and species richness in different sectors.
El-Madiq Korosko Amada Tushka Abu-Simble Adindan
5 13 14 13 15 11
2.1 3.06 3 2.95 3.26 2.95
0.91 0.83 0.79 0.8 0.83 0.85
61.8 44.6 45 52.1 45.9 44
0.83 1.76 1.95 1.71 2.21 1.56
Table 4 Distribution and abundance of total M.B.I. in different sectors during different seasons. {Population density (organisms/m2),
Biomass (g f.w./m2)}.
Sectors Winter Spring Summer Autumn Average
P.D. B. P.D. B. P.D. B. P.D. B. P.D. B.
Up-Stream 236 0.960 162 0.985 378 2.660 0.0 0.0 194 1.151
Dahmit 109 0.414 324 2.548 36 1.000 54 0.359 131 1.080
Kalabsha 72 0.274 237 0.384 552 4.786 360 1.885 305 1.832
Wadi-Abyad 145 0.614 126 0.326 0.0 0.0 540 1.811 203 0.688
El-Madiq 182 1.064 n.c. n.c. 72 0.155 127 0.610
Korosko 1033 4.454 492 2.313 684 8.073 1260 4.141 867 4.745
Amada 1373 4.293 588 2.305 576 0.741 540 2.440 769 2.445
Tushka 230 0.876 1848 4.384 648 3.033 1800 6.320 1132 3.653
Abu-Simble 121 0.361 738 2.344 756 8.608 648 3.110 566 3.606
Adindan n.c. 600 1.078 n.c. n.c. n.c. n.c. 600 1.078
n.c. = not collected.
Figure 5 Similarity between M.B.I. communities at all sampled sectors.
410 S.S. Abdel-Gawad, H.R.A. Molain El-Madiq. Sectors Amada, Tushka and Adindan were the
most favourable ground for Arthropoda (Figs. 6 and 7).
Regarding biomass, the highest value (8.608 g f.w./m2) was
recorded in Abu-Simble during summer and the lowest valueFigure 6 Annual averages of P.D. of differ(0.155 g f.w./m2) was recorded in El-Madiq during autumn
(Table 4). The highest annual biomass (4.745 g f.w./m2) was
recorded in Korosko and the lowest one (0.610 g f.w./m2) was
recorded in El-Madiq. Density and biomass of bottom faunaent groups of M.B.I. in different sectors.
Figure 7 Annual averages of biomass of different groups of M.B.I. in different sectors.
Table 5 Population density (organisms/m2) and the percentages of different groups of M.B.I. in the area during different seasons.
Groups Winter Spring Summer Autumn
P.D. % P.D. % P.D. % P.D. %
Annelida 214 42.4 318 56 238 52.4 328 56
Arthropod 227 44.95 125 22 81 17.8 172 29.4
Mollusca 65.8 13.0 126 22.2 135 29.7 86 14.7
Total 505 568 454 586
Table 6 Biomass (g f.w./m2) and the percentages of different groups of M.B.I. in the area during different seasons.
Groups Winter Spring Summer Autumn
Biomass % Biomass % Biomass % Biomass %
Annelida 1.027 54.63 1.316 71.14 2.567 71.11 1.584 70.40
Arthropod 0.206 10.96 0.136 7.35 0.042 1.16 0.098 3.92
Mollusca 0.65 34.57 0.401 21.68 0.973 26.95 0.56 24.89
Total 1.88 1.85 3.61 2.25
Table 7 Average P.D. (organisms/m2) and biomass (g f.w./
m2) of M.B.I. in the Middle, Eastern and Western sides of the
main channel of Lake Nasser during the period of study.
Side
East Middle West
P.D. Biomass P.D. Biomass P.D. Biomass
Winter 226 1.198 223 1.042 1068 3.402
Spring 648 2.223 710 1.986 348 1.357
Summer 1089 5.256 198 1.500 345 3.095
Autumn 886 3.210 404 1.862 486 1.775
Average 712 2.972 384 1.598 561 2.407
Macrobenthic invertebrates 411in southern sectors were higher than the corresponding values
of northern sectors (Figs. 6 and 7).
Seasonal variations of M.B.I. in the area investigated
In winter, the average of total M.B.I. in the whole area during
winter was 505 organisms/m2 weighing 1.88 g f.w./m2. Annel-
ida, Arthropoda and Mollusca were represented by 42.4%,
45% and 13% of total P.D. of M.B.I. respectively (Table 5).
Mollusca disappeared from sectors Dahmit, Kalabsha, Wadi
Abyad and Tushka. Arthropoda representation reached its
maximum during winter comparing with other seasons. In
spring, P.D. and biomass of M.B.I. in the area were 568 organ-
isms/m2 and 1.85 g f.w./m2 respectively. According biomass,
Annelida represented about 71.1% of the total biomass while
Mollusca and Arthropoda represented only 21.7% and 7.4%
of total biomass respectively (Table 6). The highest P.D. of
Mollusca was recorded in Amada sector. Arthropoda reached
its maximum in Abu-Simble, Adindan and disappeared totally
in Wadi Abyad and Up-Stream sectors. In summer, it was the
poorest season with the P.D. of M.B.I. (454 organisms/m2),meanwhile the biomass reached its peak when 3.613 g f.w./
m2 was recorded. Mollusca representation during summer
increased comparing with other seasons. Up-Stream sector
was the most favourable ground for Mollusca in summer
and it was not recorded in Wadi Abyad. Arthropoda decreased
in the area and reached its minimum value during summer. In
autumn, it was the most productive season when M.B.I.
412 S.S. Abdel-Gawad, H.R.A. Molareached its maximum density (586 organisms/m2 weighing
2.25 g f.w./m2). Annelida represented about 56% of total
P.D. of M.B.I (Table 5). The representation of Mollusca in
the area decreased during autumn. Arthropoda was not
recorded in Up-Stream, Dahmit and Kalabsha but it reached
its maximum in Tushka during autumn.
In general, as shown from Table 7, the total average density
and biomass of M.B.I. at the eastern side (712 organisms/m2
weighing 2.972 g f.w./m2) and western side of the main channel
(561 organisms/m2 weighing 2.407 g f.w./m2) during the period
of study were more than its corresponding values at the middle
(384 organisms/m2 weighing 1.598 g f.w./m2) of the main
channel.Discussion
The composition of the benthic invertebrates has been consid-
ered as good indicators of water quality because unlike plank-
ton, they form stable communities in the sediments which
integrate change over long time intervals and reﬂect character-
istics of sediment and water. Several abiotic and biotic factors
are regarded as important in structuring macroinvertebrate
communities e.g. temperature (Hammerton, 1972; Talling,
1976), pH (Delince, 1992), substratum (Minshall, 1984;
Reice, 1980), the depth of water (Samaan, 1977), dissolved
oxygen (Allen et al., 1958), predation (Bell, 1980).
Temperature is known to have a direct effect on aquatic
organisms and indirect effect through its inﬂuence on other
environmental factors such as solubility of mineral and gases
including oxygen. The increase in water temperature tends to
decrease the solubility of oxygen in water (El Shabrawy,
1996; Idowu et al., 2013). In this present work, the lowest aver-
age of P.D. of M.B.I. in the whole area was recorded in sum-
mer. Strong negative relations (r= 0.93) were calculated
between temperature and annelids and (r= 0.99) between
temperature and arthropods. This agrees with the results of
Abdel Gawad (2001) who stated a strong negative correlation
between the density of M.B.I. and temperature in River Nile.
The pH of water is important because many biological
activities can occur only within a narrow range. Thus, any var-
iation beyond acceptable range could be fatal to a particular
organism. The pH values were alkaline in Lake Nasser ranged
between 6.84 and 9.01 in the area of study. This could be due
to increase in photosynthetic activity hence increasing primary
productivity (Hammer, 1971). The pH values of the water
within suitable range of 6.5–9.0 for most organisms and ﬁsh
production (Kamran et al., 2003).
Sources of dissolved oxygen in the aquatic environment
include the atmosphere and photosynthesis and depend on
its solubility while losses of oxygen include respiration, decay
of aerobic bacteria and decomposition of dead decaying sedi-
ments (Gupta and Gupta, 2006). During the present study, it
could be concluded that the water column is oxygenated dur-
ing winter and spring and the oxygen depletion in the bottom
water during summer and early autumn. In September (end of
summer) with the incoming ﬂood water a fundamental change
had been taking place resulting in breaking down of stratiﬁca-
tion and complete maxing between different water layers of
southern part of Lake Nasser (Tawfeek and Koriem, 2014).
The major factors responsible for a decrease in oxygen concen-
tration in Lake Nasser are the respiratory consumption ofplankton and organisms and also sediment oxygen demand
for decomposition of organic matter. In the present study,
the highest dissolved oxygen values were recorded in sector
Tushka during winter, and Abu-Simble sector during winter
and autumn. These sectors have lower organic matter (Lotfy
and Farhat, 2014). This agrees with the results of Idowu and
Ugwumba (2005) and Idowu (2007) who stated that, the high
concentration of dissolved oxygen in Ado-Ekiti Reservoir
(Nigeria) could be attributed to low organic enrichment and
the low BOD values in the reservoir during the period of inves-
tigation, supports low organic enrichment of the Ado-Ekiti
Reservoir.
Correlation between abundance of M.B.I. and some physi-
cochemical parameters (pH and dissolved oxygen) in the lake
indicates abundance of M.B.I is independent of these physico-
chemical parameters during this study. This is not surprising
since the averages of these parameters examined in the main
channel of Lake Nasser during this study were within the rec-
ommended range for ﬁsh production and organisms’ growth.
The depth of water is an important factor affecting the
abundance and distribution of bottom fauna. The decrease
in P.D. and biomass of M.B.I. in the northern sectors than
their values in southern sectors may be due to the great depth
of the main channel at the northern sectors. Also the middle of
the main channel of Lake Nasser was lower of benthic fauna
than the eastern and western banks, this may be attributed
to the depth of the middle of the main channel and occurrence
of some rocky islets in some sampling stations which hinders
accurate sampling, also the poverty of bottom fauna in the
middle of the main channel may also be due to less amount
of food. Great amount of food and environmental conditions
of the littoral zone are suitable for fauna establishment. This
agrees with the results of many previous investigators (El
Tantawy et al., 2003; Iskaros, 1993; Fishar, 1995) in Lake
Nasser.
Autumn was numerically the most productive season of
M.B.I. in the lake (586 organisms/m2) while the lowest P.D.
was recorded in summer, the highest biomass (3.61 g f.w./m2)
was recorded during summer and the lowest biomass
(1.9 g f.w./m2 was recorded during winter and spring. This par-
ticularly agrees with the results of Fishar (1995) who recorded
the highest P.D. and biomass in autumn and summer respec-
tively and the lowest P.D. and biomass was in winter in the
main channel of Lake Nasser. Iskaros and El Dardir (2010)
reported that the benthic population was high in spring and
lowest in summer in Lake Nasser. These differences may be
explained by Ngqulana (2012) who illustrated that in general,
for an aquatic ecosystem, the seasonal changes play a major
role in structuring the benthic community.
Dominance of oligochaets and arthropods (especially,
Insecta), in addition to few molluscs agrees with the results
of Iskaros (1988, 1993), Fishar (1995), El Tantawy et al.
(2003) in Lake Nasser. The rare representation of Mollusca
and most of them were found as empty shells could be attrib-
uted to a direct relation that appeared to exist between the den-
sity of the Molluscs and the rate of silting. Brown and Lemma
(1970) and Kloos and Lemma (1974) concluded that the inﬂux
of inorganic material in Awash River (Ethiopia) is in hospital
for most Molluscs because of their heavy silt load.
Limnodrilus spp. (oligochaets) were the most dominant spe-
cies in Lake Nasser, this agrees with the most previous studies
on the lake. This may be attributed to soft muddy substratum
Macrobenthic invertebrates 413which is suitable for these species (Fishar, 1995; Abdel Salam
and Tanida, 2013), to their ability to adapt to various habitats
and their tolerance to oxygen depletion related to excess
decomposable organic matter present in the environment
(Rashid and Pandit, 2014). The lowest representation of
arthropods (insect larvae and pupae) which occurred during
summer, may be due to the rise in temperature which acceler-
ates the cycle of insects by increasing the growth rate leading to
adult stage. This agrees with the observations of Ebeid et al.
(1994) in El-Serw ﬁsh Farm region. Although the incidence
of predation of M.B.I. by ﬁshes inhibiting Lake Nasser was
not great, the gut contents of some ﬁshes inhabiting the
lake such as Alestes dentex, Hydrochymus forskalii and
Sarotherodon galilaeus contain M.B.I. species such as
Chironomidae larvae and pupae, Trichoptera larvae, Libellula
spp., Ischnura spp. and Oligochaeta (Abdel Karim et al., 2009).
It could be concluded that, the changes in Lake Nasser
water level and the sediment clay are the most important fac-
tors inﬂuencing the species composition of macrobenthic
invertebrates. More studies on bottom fauna in Lake Nasser
can be encouraged to be used as a food for bottom feeder
ﬁshes to increase ﬁsh production of the lake.References
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